Tumor interstitial fluid promotes malignant phenotypes of lung cancer independently of angiogenesis.
Angiogenesis is necessary for cancer progression, but antiangiogenic therapy actually promotes tumor recurrence, progression, and metastasis. This study focused on the contribution of the tumor interstitial fluid (TIF) to lung cancer progression. TIF was isolated and quantified for 10 μg protein/mL. Malignant driver characteristics of TIF were examined by tumor-initiating cells (TIC), self-renewal, epithelial-mesenchymal transition (EMT), autophagy, and apoptosis in vitro. In vivo tumor model was used to investigate the mechanistic roles of TIF in lung cancer progression. In vitro, TIF exhibited distinct malignant driver characteristics, which led to increased numbers of TICs, increased self-renewal and EMT, as well as to decreased autophagy and apoptosis under cell starvation conditions. In vivo, the contribution of TIF was similar, as judged by increased TICs indicated by the cancer stem cell marker Nanog, the proliferation marker proliferating cell nuclear antigen, and the EMT marker N-cadherin; TIF also increased the formation of pulmonary tumors. Interestingly, the blockers of inflammation, Na-K-ATPase, and aldosterone receptor decreased TIF-induced tumor progression but increased angiogenesis. Further, we found that the water content of the tissue was positively correlated with the levels of plasma 5-hydroxyindoleacetic acid or tissue aquaporin-1 but not with CD31. However, vadimezan reduced angiogenesis but promoted TIF-induced tumor progression. Our results suggested that TIF could provide better nutrition to the tumor than angiogenesis and that it could promote the development of malignant phenotypes of lung cancer independently of angiogenesis.